Searching PA J 



1/1 ^— 



PATENT ABSTRACTS OF JAPAN 



c 



(1 1 )Publication number : 06-305959 



(43)Date of publication of application : 01.11.1994 



(51)IntCI. 



A61K 31/19 
A61K 31/12 
A61K 31/215 
A61K 31/44 



(21) Application number : 04-242051 

(22) Date of filing : 1 0.09.1 992 



(71) Applicant : IMUNO JAPAN:KK 

(72) Inventor : HOSOKAWA TOMOYOSHI 



(54) GLYCATION INHIBITOR 

(57)Abstract: 

PURPOSE: To obtain a new medicine, having inhibiting action on 
the glycation and useful as a therapeutic agent for diabetic 
neurosis, diabetic nephropathy and diabetic retinopathy. 
CONSTITUTION: The inhibitor of the glycation is ascochlorin of 
the formula {R is H, (CnH2n)-R' [(n) is 1-5; R' is H or 
COOR" (R" is H or 1-3C alkyi] or COR'" (R'" is pyrldyl. 1-30 
substituted amino, etc.)} and its derivative, e.g. 4-0- 
me^ylascochlorin. The compound of tiie formula is obtained as 
a product of a mold Ascochyta visiae. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] General formula (I) 

[Formula 1] 
OH 




the inside R of [formula — a hydrogen atom and -(Cn H2n)-R' (n — the integer of 1-5 — ) R' 

— hydrogen atom or basis-COOR" and here — R " — a hydrogen atom or the alkyi group of 
carbon numbers 1-3 — meaning — or -COR — (R — the amino group by which "' was 
replaced by the pyridyl machine and carbon numbers 1-3 — ) a nucleus — a halogen — an 
atom — having — a phenoxy — an alkyI group — or — a nucleus — a carbon number — one 

- three — an alkoxy group — or — a carbon number — one - three — alkoxy one — a 
carbonyl group — having — a phenyl group — meaning — ] — expressing — having — 
ASUKO — a chlorin — and — the — a derivative — one sort or a two or more sort active 
principle — carrying out — The GURIKEISHON inhibitor to contain. 

[Claim 2] The GURIKEISHON inhibitor according to claim 1 for prevention of the disease 
chosen from the group of diabetes nature neurosis, diabetic nephropathy, and diabetic 
retinopathy, and medical treatment. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the medical supplies which contain the 
ASUKO chlorin expressed with a general formula (I), and its derivative as one sort or a two or 
more sort active principle, furthermore, the diabetes nature complication by checking 
GURIKEISHON in detail — it is especially related with the medical treatment agent of 
diabetes nature neurosis, diabetic nephropathy, and diabetic retinopathy 
[0002] 

[Description of the Prior Art] It is divided roughly into macro ANJIOPACHII whose symptoms 
are shown in high rate, micro ANJIOPACHII characteristic of diabetes, i.e., diabetic 
nephropathy, diabetic retinopathy, and diabetes nature neurosis although a diabetic 
complication is not characteristic of diabetes. If, as for diabetes, even a complication does not 
happen, it cannot express on the fearful blood sugar level with which it will say even if not 
sick, and it tends to change the diabetic degree of serious illness. Sakamoto throws a 
question, saying "Whether prevention of an onset in control of blood sugar of diabetic 
complication is possible", and supposes "A hyperglycemia will be considered to continue 
playing a serious role by no processes to the progress in the miserable last image from the 
onset of a complication" (Nobuo Sakamoto, "diabetes", 33, 633, 1990). Now, the cure to 
diabetic complication is the most important technical problem of diabetes treatment, and 
development of prevention and the therapeutic drug of diabetic complication is expected. 
[0003] About the onset of diabetic complication, on the basis of the metabolic error based on 
a hyperglycemia, various factors are considered to involve intricately and are made important 
[ polyol metabolism and GURIKEISHON ] about micro ANJIOPACHII especially among those 
factors. About polyol metabolism, the aldose reductase is activated under a hyperglycemia, a 
sorbitol is accumulated to an in-house. it is supposed that the role important for the onset of 
a diabetic neuropathy is played, and the EPARU stat is known as an aldose reductase 
inhibitor. A still effective treatment agent has come [ however. ] to be developed about a 
GURIKEISHON inhibitor. 

[0004] The saccharification protein with which, as for GURIKEISHON, the Maillard reaction 
received a word crack and GURIKEISHON is considered to be one of the causes of kidney 
basement-membrane thickening, and it is thought that the accumulation to the nucleus in the 
lens of saccharification protein and a coat becomes the important factor of the diabetic 
cataract. GURIKEISHON makes a Schiff base by the ligation reaction like a non-enzyme of 
protein and reducing sugar, and it carries out the Amadori rearrangement of it, and it makes a 
keto amine. The reaction so far is considered to be the initial stage of a Maillard reaction. This 
AMADORI compound repeats dehydration and a rearrangement reaction slowly, and shifts to a 
Mai Hard-reaction later stage. FUROSHIN is known by one of the acidolysis objects of an 
initial-stage compound. It is reported that in~house contents, such as the sciatic nerve of an 
experimental diabetes model animal, a kidney, a tendon, and a lens, are increasing FUROSHIN 
remarkably with the diabetic (Vogit Diabetes. 31, 1123 and 1982, Shogo Masuda. "diabetes", 
34. 576, 1991). 
[0005] 

[Problem(s) to be Solved by the Invention] Although it was thought as prevention and the 
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therapeutic drug of diabetic complication that a GURIKEISHON inhibitor was useful as 
mentioned above, the GURIKEISHON inhibitor effective until now was not developed. 
[0006] this invention checks GURIKEISHON, mitigates accumulation of in-house 
saccharification protein, and are diabetic complication and the thing which it is specifically 
going to utilize for prevention and treatment of the diabetes sexual nerosis, diabetic 
nephropathy, and diabetic retinopathy. 
[0007] 

[Means for Solving the Problem] this invention relates to the GURIKEISHON inhibitor of the 
ASUKO chlorin derivative expressed with a general formula (I). 
[0008] 
[Formula 2] 



OH 




the inside R of [formula — a hydrogen atom and -(On H2n)-R* (n — the integer of 1—5 — ) R' 
— hydrogen atom or basis-COOR" and here — R " — a hydrogen atom or the alky! group of 
carbon numbers 1-3 — meaning — Or -COR"'(R"' means phenyl group which has alkoxy- 
group [ of carbon numbers 1-3 ], or alkoxy carbonyl group of carbon numbers 1-3 in pyridyl 
machine, amino-group [ which was replaced by carbon numbers 1-3 ], phenoxy alkyi group 
[ which has a halogen atom in a nucleus ], or nucleus)]. 

[0009] An ASUKO chlorin is Mold Ascochyta by this invention persons. It is the antibiotic 
found out from the product of visiae (refer to the patent No. 585252 specification). About the 
derivative, the blood sugar fall operation is indicated by the process row at JP,3-6138,B at 
the JP,1-41624,B row. this invention person is in about the GURIKEISHON inhibitory action 
excellent in the compound which shows in the above-mentioned general formula (I) as a result 
of examining the derivative in an ASUKO chlorin row to diabetic complication in the inhibitory 
action of GURIKEISHON which is involving relatively [ state / hyperglycemia ] independently 
deeply, vivo and In It discovered in the vitro experiment. 

[0010] The compounds shown by the general formula (I) are specifically the following 
compounds. 



:ooii] 

.Formula 3] 




OH 
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In order to examine the effect over acidolysis product FUROSHIN generation of the 
GURIKEISHON reactant keto amine of the derivative in these ASUKO chlorin rows of this 
invention While adding the derivative to the reaction mixture of a cow serum albumin and a 
glucose as an invitro experiment at an ASUKO chlorin row, cultivating for a long period of time 
and examining the effect over FUROSHIN generation in The effect of AS-6 to medication and 
FUROSHIN generation [ in / each organization / for an ASUKO chlorin derivative 4-0- 
carboxymethyl ASUKO chlorin (AS-6) ] was examined for one month to the streptozotocin- 
induced-diabete rat as a vivo experiment. Consequently, AS-6 are in. vivo, in The vitro 
experiment suppressed FUROSHIN generation and GURIKEISHON reaction inhibitory action 
was accepted in AS-6. Thereby, prevention of AS-6 to diabetic complication, for example, the 
diabetes sexual nerosis, diabetic nephropathy, and diabetic retinopathy and a curative effect 
are expected. 

[0012] Moreover, as a result of carrying out internal use of the 4-0-methyl ASUKO chlorin to 
the diabetic who showed the symptoms of diabetic complication for 1 2 weeks, diabetic 
nephropathy and the diabetes sexual nerosis have been improved remarkably. 
[0013] In the case of 5-100mg per one adult day, and internal use, in the case of 30-3000mg 
and a suppository, the medicinal dosage of this invention can attain the purpose in 50- 
lOOOmg, when it is injection although it changes with the kind of symptoms, symptoms, etc. for 
example. Although the compound of this invention may be used independently, it is desirable 
to manufacture medicine as dosage forms which usually neutralize with alkali, dissolve in 
water, or are mixed with suspension, an excipient, or other adjuvants, and are suitable for 
parenteral administration and internal use. As a desirable tablet, the injection, powder material, 
a granule, a tablet, a sugar-coated pill, a round tablet, a capsule, a suppository, etc. are 
mentioned, for example. As an excipient or an adjuvant, these tablets use two or more sorts 
of such mixture etc. for a lactose, a sucrose, various starch, grape sugar, a cellulose, a methyl 
cellulose, a carboxymethyl cellulose, a magnesium stearate, a lauryl sulfate, talc, vegetable oil, 
and a lecithin row, and are manufactured by the conventional method. 
[0014] 

[Example] After the fixed quantity of FUROSHIN added 0.1ml 40% trichloroacetic acid to the 
0.4ml blood serum and carried out centrifugal separation to it, it ****(Gd) precipitate twice by 
2ml 8% trichloroacetic acid, and performed 95 degrees 0 and 30-hour hydrolysis. After 
removing an extract, the organization homogenized in the chloroform-methanol mixture, 6-N 
hydrochloric acid was added, and made it react for 30 hours, and poured 1 0-20micro of 95 
degrees C of the reaction mixture I into the high performance chromatography. The high 
performance chromatography used TOSOH HLC-803D. and the column used ODS-80T 
(TOSOH). When 7mM phosphoric acid was used as the solvent and having been measured by 
rate-of-flow 1 ml/mln and 280nm, FUROSHIN was detected in 2.7 minutes after pouring, and 
the amount of FUROSHIN was displayed in the area (old diabetes, 28, 1119, 1985). 

[0015] Although the example of this invention is shown below, this invention is not limited to 
these examples at all. 

[0016] [Example 1] The glucose of 400mM(s) was added to the 25mg [/ml ] cow serum 
albumin, and FUROSHIN which added at a rate of 1.2mg/ml in the ASUKO chlorin row, 
cultivated the derivative for 37 degrees C and ten days in it, and generated it in it was 
measured by the high performance chromatography. The result was shown in Table 1. 
[0017] 
[Table 1] 
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y a i/ > 


M m n 


401523±16192 




285606±19159 




-2 8, Q% ** 


4 - 0 - j' f-Ji/Txa ^ a i; > 


303766±19210 




-2 4. 3% ** 


4-0-^=i^y>f;L/TX3i?n'J > 


32a446±16233 




-18. 2% * 




276427±173S2 


(AS-6) 


-31. 2% ** 


^i^^±^gym^ * P<0. 0 5 


** p < 0. 0 1 



As shown in Table 1, as for the result, each of the derivative suppressed generation of 
FUROSHIN intentionally in the ASUKO chlorin row. 

[0018] [Example 2] Adding the glucose of 400mM(s) to the 25mg [/ml ] cow serum albumin, it 
dissolved in DMSO, Img /added ml, and AS-6 measured FUROSHIN cultivated and generated 
by the high performance chromatography for 37 degrees C and 5 or 10 days. The result was 
shown in Table 2. 
[0019] 
[Table 2] 



y a i/ y 



1 OBS 



5 Bg 

M^mm 387325± 7586 

AS-6 292779±14159 
-24. 496 

ikS^ttl^ 549598±28869 
AS-6 435365±3817a 
- 2 0. 896 * * 

W'mm±mmmm p<o. oi 

As shown in Table 2, as for the result, AS-6 suppressed generation of FUROSHIN 
intentionally. 

[0020] [Example 3] Adding the glucose of 400mM(s) to the 25mg [/ml ] cow serum albumin, it 
dissolved in DMSO and AS-6 measured FUROSHIN cultivated and generated at 0.1, 0.4 or 
1.6mg [/ml ] addition, and 37 degrees 0 by the high performance chromatography. The result 
was shown in Table 3. 
[0021] 

[Table 3] 

■7 a •> > 



7Bi 

mmm 225688± 9402 

AS-6 1, ew/ml 170368±14937 

-24. 5« ** 
0. 4 176715± 8412 
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-21. 7% ** 
0. 1 1 95972±12144 

n 5 



14Hg 



373437±20444 
AS-6 1. 6in?/mJ 284977±24765 

-23. 7% ** 
0. 4 2 87363±13195 

-23. 09^ ** 
0. 1 329003 + 20911 

n s 

^im±W$^ ♦* p<0. 0 1 

The result suppressed FUROSHIN generation intentionally by AS-6 and the concentration of 
0.4mg/mi or more on the 14th on the 7th, as shown in Table 3. 

[0022] [Example 4] Oui, 55mg (STZ) /of streptozotocins was administered intravenously to 
the star rat kg, and 0.1% mixed feed of AS~6 was simultaneously given for one month, it bred, 
and FUROSHIN was measured during the organization in the row in blood. The result was 
shown in Table 4. 
[0023] 
Table 4] 
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Although the blood sugar level of a STZ medication control group rose by 5.1 times compared 
with the normal control group as the result was shown in Table 4, the blood sugar level fell 
19% by AS-6 medication, and although the fructosamine value rose 66%, it fell 16% by AS-6 
medication. Although the FUROSHIN value in blood of a STZ medication control group rose by 
2.7 times compared with the normal control group, it fell 22% by AS-6 medication. Among the 
sciatic nerve of a STZ medication control group, although the amount of FUROSHIN in a 
kidney increased by 6.7 times and 4.6 times compared with the normal control group, 
respectively, it decreased 31% 23% by AS-6 medication, respectively. 

[0024] [Example 5] 1 6 diabetics (among these, a neurosis subjective symptom there being 
(neuralgia, imperception. etc.) : with 12 persons and no subjective symptom : four persons) 
were medicated with 4-0-methyl ASUKO chlorin 120mg for 12 weeks 3 times after every 
meal, and the improvement effect over neurosis was examined. The result was shown in Table 
5. 



[0025] 
[Table 5] 
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The subjective symptom of neurosis has been improved with time by 4-0-methyl ASUKO 
chlorin medication, and, 12 weeks after, "those with a symptom" decreased from 12 persons 
to two persons by it. 

[0026] [Example 6] 30 diabetics were medicated with 4-0-methyl ASUKO chlorin 120mg for 
12 weeks 3 times after every meal, urinary biochemical inspection was conducted and the 
improvement effect over a nephropathy was examined. The result was shown In Table 6. 
[0027] 
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The nephropathy has been remarkably improved by the 12 week medication of 4-0-methyl 

ASUKO chlorins. 

[0028] 

[Effect of the Invention] Since the compound expressed with the aforementioned general 
formula (I) shows the outstanding GURIKEISHON reaction inhibitory action, it is useful as the 
prophylactic to diabetic complication or therapeutic drugs, such as diabetes sexual nerosis, 
diabetic nephropathy, and diabetic retinopathy. 



[Translation done.] 
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0 OmM0^;b3— x&J&n^, Txni^n U>35:e> 
tJfK:^tO«»jsS: 1 . 2mg/«l<0«!l^t?aS3!iaU, 3 7 

[0017] 
20 C^l] 



7 B •> > 



It^ ffi 



401523±16192 
285606±19159 
-28. 9« ** 
303786±19210 
-2 4. 3% ** 
3 2 8*^4 4 6±1 6 23 3 
-18. 2« ♦ 

4-0 -^A'^K+S/y ^j^TX^ira \}y 276427±17352 
(AS-6) -31. 2% ** 

^mL±wam& * p<o. 05 p<o. oi 

[0 0 18] CIIJ££?fl2] 2 5mg/ml(Z)4^lfiLrtr;U:/^ [0 0 19] 

VtC4 0 0mMC!)ir;i/zi— AS-6liDMSO [^2] 
lcm«?b-Clmg/miaSllPb, 3 71C, 5, 1 0 HP^ig 5K40 



(5) 
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7 8 

7 o > 

5 Bg 

iR&mn 387325± T586 
AS-6 292779±14159 
-24. 4H 

1 0 BS 

tiSjtall 549598±28869 
AS-6 435365±38178 
-2 0. 8« ** 

W'm^±mmm& * * p < o. o i 

[0 0 2 0] ^Ufi«^3] 2 5msXml<D^lkmTJU^^ [0 0 2 1] 

>tC4 0 0iiiMCDif;i/n— xSr^IDX., AS-6liDMSO [^3] 
KmmijXO. 1, 0, 4, 1. SmgymmM. 3 7t:* 



7 a -> > 



7a@ 







225688± 9402 


AS-8 1. 


6ag/tDl 


170368±14937 






-24. 5% ♦* 


0. 


4 


176715± 8412 






-21. 796 ** 


0, 


1 


195972±12144 






n 8 



14BS 

jR^jSm 3734 3 7±20444 

AS-6 1. ei^/al 284977±2476 5 
-23. 7% 
0. 4 287363±13195 

-23. Q% ** 
0. 1 329003±20911 
n 9 

^^i^^±W$^^ P < 0. 0 1 

^mtms\Z7jk\^t-^t^z7BU. 14Hai:=folcAS mzAS-6<D0, 1%^^-^$^^^ 1 tf^m-^^XMl^ 

[0022] mmm^} o^jkSf-'y-yhKxhi^zr (0023] 

Hv^hi/V (STZ) S:5 5mg/kg#llRrt!ft#U, [^4] 



(6) 
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[0 0 2 4] CUSSES] 4-o->^"5=';ur:7.ii5?ny 

VI 2 Omg 5:^:^3151, «g^?^.^#i6A (::<^e»*» 
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11 12 
[0025] * 







4ia 


8iia 


1 23 




4 


9 


1 0 


1 4 




1 2 


7 


6 


2 



1 2M^lCt* 2A^C^^di>bfco [0 0 2 7] 

[0026] CHJfei^e] 4-0-:*^;bT;^:3^nU 10 [^6] 
>1 2 0mgS:^:^3lpl, *gSl^.^#3 OA^Cl 23ir5^ 









» ^ ft 








3C9 391 




+++ 








+ -1- 




2m 




+ 


im 


sm 




± 


om 


2m 






om 


2m 






om 


2 9W 






3 am 





4-o->t^;i/T^3^ni;vi2 3SKHa# J: o T W *ffitife ^ u ^ -< 2/ a >KJ^|5fl#^ffl ^ s^-r CO -e , «if 

[0 0 2 8] '^^tC^S^B&ISIfeSv^li^^SRISli: bT=tl|-C* 



[#4^I£€] 

[jgaSB] ^^4^12^183 
[#^^^iEl] 

(0001] 

{mM±.(^mm^m ^^m\t-m^ (i) X'm^ti^> 

77.n ^7 n U 1 ^Xl±2 mJ::^3a 

ic, «§^??|^4#^, ttf^ttH^. «if^^i±«lli^<0 
[0002] 

tt^^^itS- ^^4i\-fti\m^ bv>?^^-eii^d:v^ i: $ 



3 3, 6 3 3, 1990) . r*if^^4-^#t5^0 
• jiJIS:JfiL«S&ira^tcz3 N n-;i/i--5 d i: tc J; o 

e r s t e i n, TN. Engl. J. Med, J 29 

6, 1060, 197 7) . jm'^mtmEimi&^mi^ 
i^tt*e,*ir, «s^^i^ii5^ic^uTi±>rvxij>i 

0&»i»*J , 156, 1034, 199 1) . ^tE. *S 

CO 0 0 3] ^S^j^tt-^^tjgco^^iciiurii^l^jfiLftltc 



(8) 



if$Bi3F6-305959 



C0004] ^>J^H'J/3>t±;?t-<v-KjK;2?i:*>m*) 
"Ct^^> (Volgt. TDiabetesJ. 31, 1 

12 3. 19 8 2, mmm^. ^mmni ,34,57 

6, 199 1) . ^yhi/i^>\mm^.^^oyBim^^ 

OH 



H3 c-'''^^i:^,/^OR 

Wi^JRttTKlflM^, - (Cn Han) -R' (nttl- 
50^1^, R' liTK^M^Xii^-COOR' , Cld-t? 
R' l±7}C9g;M^5Cl±;^^l~3(^ryi/=^;i/S^S:^l5|5"r 
-5) A\ Xl±-COR"'(R"' \t.\^^)i^)\/m. J^3^IS 

i-s-ee^^tifcT^y^, <lt^cy^^y>M^&^•r 

^yjij ^i/T}\^^}vmy,\tmz^n 1 ~ 3 c^T;t/3 

S::rr-5 7x^;i/^$:^.i5|5i--2>) 3 o 
[0009] T>^.=ii;ny v»±*^B^^6tc<k-)r*t« 

l&A scochyta visiae O^^M-^X U 

fc'^tifc^i^^T'^^ (i^ff^s 8 5 2 5 2^^nmm 

ffl 1 - 4 1 6 2 4 #4i$g:fe etJ!kli|$4:;sp 3 _ 6 



*35'fR^S*t"rv>S (Mo n n i e r, TProcNa 
tl.Acad. Sci.J, 81, 583, 198 

4, Sell. rj. Clin. Invest. J , 8 

5, 380, 199 0) . (r^)^^i^nyBL^t^m^(l^^J} 

^"U (B r o wn 1 e e . Tn. E n g 1 . J . Me 

d. J , 318, 20, 1988) , ^mm^^^^v^ 

[0005] 

3^^^m&(Di^^&.xj^mm^hi.x. ^v^^ty^^m 
^m\>tmmx$>^tm^*Dn^tf\ ^^.ti^xifZ^^s^rjt^r 

[0 0 0 6] *^BSl±^U^r^e/3 V&PI#Uffii^I^!6S 

[0007] 

[0008] 
lit 2] 



58?13 8#4^fgtCS5<«$*fCl^<5. 

j^Lx\.^^irij^^i^3>mK^m^T7.nc^uvzy 
fj:iDX/}rz^<Dmmm^^^^xmi^rx-^tci^^. _hse— 

He^ (I) tCTRf^t-^UiflEtifciry^r-rt/aVPlS^ 
m^in vivo^ltfin v i t r o^g^frCfcH^T 

[0 0 10] Hia^ (I) 'e^:^n-s<t'^i±:ft{|c«jic 

[0011] 
[<t3] 



(9) 
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OH 






T 1 






H3 C-''*^^^ 






C2 






R = 




1 


-H 




2 


-CH3 


4 - 0 9^JUr 3l3ir D y > 


3 


-CHj COOH 


4 - 0 - * /P?K=|: •> j< 3F;ut;^ 3 4^ a y v 
(AS-8) 


4 


-C Hj 

COOCH3 




5 


-C H-C 
I 

COOC2 H5 




6 







t^>^tC^!f^-53%^$:«^m-Sfc8?)lCi n vitro 
i^HL. :7ni/VfiS:iH!I^'2>i:i:*»*C, in viv 

n ij :ymmW4 -o-*yi/7K#i/ ji^;br xzi 5? □ u 
V (AS -6) ^l:h]^rm^. ^mM}rCtin^yu^> 

[0012] ^tc. 4-0-^'?-;i/7X3^nU 

[0 0 131 ^mM<^mm<DmM\tmm<^mm. mt^m 

;^cU5'-10 0mg, ^□^-^(^i©^lcl±3 0-3 0 00 



(^m^wt-^irz <t y . m^\tmjf^mx\tm^m ^ 
LT, ?L3», M«s, m^<Dm^. .5tire»3», -fe;i/n- 

[0014] 

[IISS^?!I] ^ni/VCD^ltO. 4ml«)jfiLff tCO. 1 

9 5-0, 3 0^r5>!ID7K:^>^$:^7o:fe, M^li^nn 
Ti-.Jl/A- ^-jmmzX:i's^i^if'>< XL. mnii^^ 
fi^5fea. 6N^mS:m9 5X;. 3 O^PdIJKlS?$-ti:, -e 
®iKJC&?Sil 0-2.0 M 1 $:;fiJJi?S(*:^n^Hi^^:?-f- 

C-803D. :^^AliODS-80T C^V-) 
V^fc. 7ml U>gftS:^«2lU, SK*1 m 1 /m i n , 
2 8 0nm-e?fl!l^Si:7nt/Vl±'/iA^4. 2:$>lC:^£il 

SJ?t, 28. 1119, 198 5) , ^Vhi^S^V®^ 



(10) 
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3 i7 n U V35i€>'OJlCie®^^<*:S:ilS*PU4 8 Bra 
l^^bfc. ^1^rmz^<D 1 0 M 1 

ni/ >^tn^X*^tii^t^^ (Exc. 3 3 5nm, 
Emi. 385nm) T'SI^bfc. -^V hi/t^Vli^A 

^L^CGradhee. J. Biol. Chem. 2 
6 6, 11649,199 1) o 

[0 015] &sT\^z:^^v]^ommmi:B-t^\ :^mm\t* 



[00 16] Cl^^^lll) 2 5mg/mlC^^jfilffT;i/3r^ 
t^frC^:0$l^(*:S: 1 • 2mg/ml®|fiJ^-e^nU, 3 7 

[00 1 73 

[^1] 



*t JR 

4 « 0 - ;« f-il/TXa ^ o y V 



4 - 0 - ;U .-K + 5=-;UT X 3 
CAS-6) 



401523±16192 
285606±19159 
-28. 9% ** 
303766±19210 
-24. 356 ** 
328446±16233 
-18. 2% * 
o»J> 27642 7±1 7 3 5 2 
-3 1. 296 ** 



* P<0. 

[0018] C^^?!1 2)25 m&yml<D^!km7J\^^ ^ 

vic4 0 0mMco^;u3— :;^.&inA> AS-61±DMS0 

^cm/Sb-Clmg/ml^DL, 3 71C, 5, lOBP^^ 



05 ** p<0. 01 

(0019] 
C^2] 



:7 n > 



5B@ 

387325±. 7586 
A3-6 292779±i4159 
-24. AH ** 

MS^SlSf 549598±28869 
AS-6 435365:t:38178 
- 2 0. 8« * * 

^fH^±mmmm^ *♦ p<o. o i 



1 OBg 



[0 0 2 0] C^^?!I3) 2 5mg/ml(^4^jfiLTfT;ur^ 
>iC4 0 0iiiMC0^'';U3— X$:3!lP;^, AS-6l±DMSO 
lC?§g|L/rO. 1, 0. 4. 1. 6ing/ml^An. 3 7t:* 



[0021] 
[^3] 



(11) 
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7BS 



AS-6 1. Btgynl 
0. 4 
0. 1 



i4Ba 



AS-6 1. ev/al 



0. 4 



0. 1 



"7 o 5^ V 

225688± 9402 
170368±14937 

-24. 596 ♦* 
176715* 8412 

-2 1. 7% ** 
195972*12144 

n s 

373437±20444 
284977±24765 

-23. 7H ** 
287363±13195 

-23. 0« ** 
329003±20911 

n 3 



^mm±im^ p<a. 

-6, 0. AmRymmJi<DmStVyniy>^^t:^M^ 

(0 0 2 2] CIIM^?!I4]. -^^-TAf?— ^5/ h\>Z7.hly-f 
(STZ) $:5 5ing/kg»llRp^*ft#U, 

k:as-6®o. i%m^^^i^Bisi-^^xm^ 



01 

[0023] 
[^4] 



(12) 



- 3~ 0 5 9 5 9 



D 



D 
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00 






*- 


w 


t- 
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6%Jt#Ufe?!>', AS-6^^tc<ky 16%igTUfe. 
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[0 0 24] CHJte^^S] #1 OmM0U5K-X, T;I/ 
[0025] 



(13) 
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fAS-6) 



608457±24314 
0 

119248±4 821 
-80.4% * * 
0 



* * P<0. 0 1 



[0 0 2 6] C^^?!I6] 1 OmM(^U7K-:x., T;i/=3!f 
-V, yt/V$:-g-t»»i5Jt^tc4-0-;«7;i/;ie:^S/;!t^;i/ 
TJ^ni'nUV (AS-6) &1000, 500, 20* 



*o. 2 0/x i/miiiiiab-c, 4, sar^i^nu. 

[00271 
(^6] 



-sja. 



310249±606 1 50 7 78 8±X 8683 



AS-8 



1000A(K/ml 0 
SOO/tg/ml 0 
100/tg/ml 70743±1191 

-77. 2% ** 
20pg/inl 232877±17514 
-24. 9% ** 



0 

0 

6 5 840±2382 
-8 7.0% * * 
301744±21269 
— 4 Q . 6 % * * 



** P<0. 0 1 



^6*^i3^e»35^35:J:^tC, AS-601000, 500 
A* g/ml^PT'lt4 0a, 8 0gi:=btC/^>ht/i/"V 
0 0%ttl^JLfc. 10 0, 2 0;tg/ml^ 

[0028] CII5g^?!l7] 4-o-^^;i/r;^=i^n u 
Vl20mgS:«:^3|Hl, mmm^MlBA 



A. 4A) ici 2jarii*s:#b, 

[0029] 
[^7] 





Oifl 


4W 


8^ 


1 2^ 




4 


9 


1 0 


1 4 




X 2 


7 


6 


2 



4 - O - >t ^yuTXn ^uU ViSl-^tcio T S 
1 2M^icli2A^C2^^>bfc. 

[0030] imMMQl 4-0-^^;UTJ:^=3^D U 
>1 2 0mg$:^:^3lHl, *i[^?p|.i^#3 0 Atcl 23a* 



[0031] 
[^8] 



^z^fc^ 2m. ^# 3^?!i 

^Scfi + + + 1^^ 0I?9 



(14) 
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[0 0 3 21 ^^mmKnt^'!^mmM>^^^\tmmt vx^m-c^ 



